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BACKGROUND: Numerous drugs have been proposed to alleviate pain in patients with biliary 

colic, especially opioids, but still there is a tendency to use less narcotics because of their side effects 

and the unwillingness of some patients. The present study aimed to compare the analgesic effect of 

paracetamol combined with low-dose morphine versus morphine alone in patients with biliary colic.

METHODS: A randomized double-blind controlled trial was performed in 98 patients with 

biliary colic, recruited from two emergency departments from August 2012 to August 2013. Eleven 

patients were excluded and the remaining were randomized into two groups: group A received 0.05 

mg/kg morphine+1 000 mg paracetamol in 100 mL normal saline and group B received 0.1 mg/kg 

morphine+normal saline (100 mL) as placebo. Pain scores were recorded using visual analogue 

scale (VAS) at baseline and 15 and 30 minutes after drug administration. Adverse effects and the 

need for rescue medication (0.75 μg/kg intravenous fentanyl) were also reported within 60 minutes of 

drug administration.

RESULTS: Before the infusion, the mean±SD VAS scores were 8.73±1.57 in group A and 

8.53±1.99 in group B. At 15 minutes after drug administration, the mean±SD VAS scores were 

2.16±1.90 in group A vs. 2.51±1.86 in group B; mean difference was –0.35, and 95%CI –1.15 to 0.45 

(P=0.38). At 30 minutes the mean±SD VAS scores were 1.66±1.59 in group A vs. 2.14±1.79 in group 

B; mean difference was –0.48, and 95%CI –1.20 to 0.24 (P=0.19). The mean pain scores in the two 

groups at 15 and 30 minutes demonstrated no signifi cant difference.

CONCLUSION: Paracetamol combined with low-dose morphine may be effective for pain 

management in patients with biliary colic.
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INTRODUCTION
Many patients' visits to emergency departments are 

associated with complaints of pain. Because of nausea 

and vomiting accompanying pain in most patients with 

biliary colic, physicians usually cannot prescribe oral 

analgesic for pain control.
[1]

In the United States, about 20 million people 

(10%–20% of adults) each year suffer from gallstones. 

These patients are frequently admitted to the emergency 

department because of acute pain.
[2]

 The options for 

intravenous analgesia include non-steroidal anti-

inflammatory drugs (NSAIDs) including ketorolac or 

opioids such as morphine and meperidine. Previous 

studies
[3–7]

 have shown that morphine could increase 

Oddi sphincter pressure, thus meperidine might be a 

better choice. However, a recent review concluded that 

all narcotics could have the same effect while there was 

no evidence confirming that opioids could aggravate 

biliary colic.
[8]

Although pain in patients with biliary colic usually 

subsides within hours, pain management at the time of 

admission is of great importance. Nowadays, in most 

emergency departments (EDs) biliary pain in patients is 

controlled with routine opioid components.
[8–9]

Various medications have been tried in patients 

with biliary pain such as narcotics, anticholinergic and 

anti-inflammatory agents. The first optional analgesics 

are NSAIDs such as ketorolac and opioids (morphine, 

meperidine and hydromorphin). The best choice would 

have most analgesic effect, least complication and 

cost, easiest way to administer, in accordance with the 

patient's clinical conditions and comorbidities.
[3–9]

Kumar et al
[10]

 in 2004 and Dula et al
[11]

 in 2001 

compared the analgesic effect of intravenous paracetamol 

versus morphine in patients with renal colic and they 

found that there was no significant difference in pain 

reduction between the two groups and they concluded 

that intravenous paracetamol could be an efficacious 

treatment for ED patients with renal colic.

Unlike opioids, N-acetyl-p-amino-phenol (paracetamol, 

acetaminophen) is an effective and safe drug with 

known analgesic effect and fewer side effects.
[12]

 The 

intravenous form was introduced in European and 

American market in 2002 and 2010 respectively. Due to 

the lack of data on the effect of this drug in biliary pain 

management, the present study was conducted to address 

the effect of Paracetamol in order to reduce the frequent 

need of opioids.

This drug with the commercial name, Apotel, has 

been provided in 1 000 mg intravenous form in Iran. It 

has the onset of action near 5 minutes, peak effect within 

1 hour and half-life of 4–6 hours. Acetaminophen has 

central analgesic effects through inhibition of central 

cyclooxygenase 1 and 2 and serotonergic system. 

Paracetamol has been frequently regarded as one of the 

most effective analgesia in different managements of 

emergency pain in recent years.
[13]

Based on most studies mentioned above, intravenous 

morphine and paracetamol were used at doses of 0.05–1 

mg/kg and 10–15 mg/kg, respectively.
[10–12]

Since there has been no similar study in patients with 

biliary pain, this study compares the effect of intravenous 

paracetamol+low-dose morphine combination versus 

morphine alone in controlling pain in patients with 

biliary pain.

METHODS
Participants

We conducted a randomized double-blind parallel 

group study (with blocked randomization) in 98 

patients with biliary pain recruited from the emergency 

department of Shariati and Imam Khomeini hospitals, 

two tertiary referral centers, from August 2012 to August 

2013. Finally, 87 patients with abdominal pain and para-

clinic data suggesting biliary origin were enrolled in the 

study. Inclusion criteria were age between 18 to 65 years, 

new onset upper half abdominal pain (VAS≥3) in favor 

of biliary origin, and gallstones in the bile ducts shown 

by sonography and laboratory data.

Exclusion criteria were as follows: previous or known 

hypersensitivity reactions to opioids or paracetamol; 

unstable vital signs (systolic blood pressure less than 90 

mmHg); evidence of peritoneal irritation; pregnancy; history 

of renal, liver or heart failure; patients undergoing kidney, 

lung, liver or heart transplantation; altered mental status 

(GCS<15); patients who cannot cooperate in the study; 

visual analogue scale (VAS) less than 3; patients taking 

analgesics during the last 6 hours; substance or drug 

abuse and not giving consent to participate in the study 

(Figure 1). The diagnosis was confi rmed by the treating 

emergency physician and then the chief investigator was 

contacted. The patients were randomly divided into two 

groups: group A, 44 patients (paracetamol and low-dose 

morphine); group B, 43 patients (high-dose morphine). 

Randomization was performed by a random double 

digit codes list extracted from the website http://www.

randominization.com by the chief investigator. Patients' 

allocation was concealed and both drugs were the same 

in color and shape. Only the chief investigator and the 
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triage nurse were aware of the assignment. Both the 

patients and emergency physician who diagnosed biliary 

colic were blinded to the injected medication.

Drug administration
The patients were interviewed. The method of drug 

administration, visual analogue pain score (VAS; where 

10 represented the worst imaginable pain and 0 was 

pain-free) and possible complications were explained to 

them and informed written consent was obtained. Ethics 

approval was obtained from the ethics committee of 

Tehran University of Medical Sciences. Demographic 

data including age, sex and VAS scores at 0, 15 and 30 

minutes after drug administration were recorded by the 

emergency physician responsible for patients' treatment 

who was blinded to the assignment. Group A received 

0.05 mg/kg morphine and 1 000 mg paracetamol in 

100 mL of normal saline solution within 5 minutes 

(paracetamol prescribed as brand name "APOTEL" by 

COBEL DAROU Company). Group B received 0.1 

mg/kg morphine and 100 mL normal saline solution as 

placebo within 5 minutes. The drugs and doses were 

prepared by the triage nurse according to patients' weight 

and treatment code and administered by the emergency 

physician. If pain score was lower than 13 mm or the 

patients themselves asked for more analgesics after 

30 minutes, 1–2 macro/kg intravenous fentanyl would 

be injected. During the infusion, the patients were 

monitored for adverse effects and, if there were adverse 

effects, the infusion was stopped.

Statistical analysis and sample size 

calculation
There was a 15 mm difference in the mean VAS 

pain score, which was considered clinically a signifi cant 

change, with a power of 80%, α=0.05, β=0.2 and SD 

of 2.5. A sample size of 45 patients in each group was 

calculated by means of the following formula:

(z1–α/2+z1–β)
2 
(δ1

2
+δ2

2
)

                      n= ————————
(μ1–μ2)

2

All data were analyzed using SPSS V.21 software. 

The Kolmogronov–Smirnov (KS) test was conducted 

to compare the normal distribution of quantitative data 

such as VAS score. Subsequently, Student's t test was 

performed to compare the quantitative data, showing a 

normal distribution with a 95%CI. All the descriptive 

data were expressed as mean±SD. A P value <0.05 was 

considered statistically signifi cant.

RESULTS
In 98 patients with abdominal pain of biliary 

origin, 11 were excluded: 8 patients were more 

than 65 years old, 1 didn't consent, and 2 had liver 

failure. Thus 87 patients were enrolled and they all 

had biliary pain confirmed by physical examination, 

laboratory data and ultrasound in the ED. These patients 

were randomly divided into two groups: group A 

(paracetamol+morphine) and group B (morphine), 44 

and 43 patients in each group respectively.

In the 87 patients, 29 (33.3%) were male and 58 

Figure 1. CONSORT fl ow diagram.
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Randomized (n=87)

Excluded (n=11)
• Not meeting inclusion criteria
   (n=11): 8 patients>65 years;
   1 didn't consent; 2 had liver
   failure
• Declined to participate (n=0)
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Figure 2. Changes of mean VAS scores in both groups.
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Variables Group A (n=44) Group B (n=43)

Gender, n (%)

  Female 27 (61.4) 31 (72.1)

  Male 17 (38.6) 12 (27.9)

Age (years) 49.48±12.46 49.16±12.14

Table 1. Demographics  of the two groups

Adverse effects Group A (n=44) Group B (n=43)

Nausea 3 (6.8) 4 (9.3)

Vomiting 2 (4.5) 1 (2.3)

Sedation 3 (6.8) 1 (2.3)

Dizziness 2 (4.5) 1 (2.3)

Hypotension 0 0

Allergic reaction 0 0

Respiratory depression 0 0

Table 2. Side effects of the two groups, n (%)

Time (minutes)
Group A
  (n=44)

Group B
  (n=43)

Mean 
difference

95%CI 

Lower Upper

VAS 0 8.73±1.57 8.53±1.99   0.19 –0.57 0.957

VAS 15 2.16±1.90 2.51±1.86 –0.35 –1.15 0.45

VAS 30 1.66±1.59 2.14±1.79 –0.48 –1.20 0.24

Table 3. Mean value of pain scores in the two groups

(66.7%) female. There were 44 patients in group A 

(paracetamol+morphine) and 43 in group B (morphine 

group). There was no signifi cant difference in gender 

between the two groups (P=0.36) nor in age (P=0.91). 

The demographics of the two groups are shown in 

Table 1. Side effects in the two groups are shown in 

Table 2.

The mean pain scores in the two groups are shown in 

Table 3. Baseline mean±SD VAS scores were 8.73±1.57 

in group A and 8.53±1.99 in group B. At 15 minutes 

after drug administration, the mean±SD VAS scores 

was 2.16±1.90 in group A vs. 2.51±1.86 in group B. 

The mean difference was –0.35, with 95%CI –1.15 to 

0.45 (P=0.38). At 30 minutes the mean±SD VAS scores 

were 1.66±1.59 in group A vs. 2.14±1.79 in group B. 

The mean difference was –0.48, 95%CI –1.20 to 0.24 

(P=0.19). The mean pain scores in the two groups at 0, 

15 and 30 minutes demonstrated no signifi cant difference 

(Table 3).

 ANOVA revealed that mean VAS pain score reduced 

after administration of paracetamol+low-dose morphine 

and morphine alone in both groups (P=0.001). But 

there was no significant difference in mean VAS scores 

between the two groups (Figure 2).

There were no patients in group B but two (2.3%) 

patients in group A, who needed fentanyl as rescue 

analgesia.

DISCUSSION
Abdominal pain originating from the biliary system 

is one of the most common presentations of patients 

treated in emergency departments. Over the decades 

studies
[12–13]

 have suggested intravenous paracetamol as 

an alternative for alleviating acute pain in patients.

A study
[10]

 compared intravenous paracetamol versus 

morphine in the treatment of renal colic and found that there 

was no signifi cant difference in reduction of pain intensity.

Another study
[11]

 also compared the two drugs in the 

treatment of renal colic and concluded that intravenous 

paracetamol might be as effective as morphine in pain 

control with less side effects.

A randomized controlled study of intravenous 

paracetamol versus morphine for acute traumatic limb pain 

found that there was neither signifi cant difference in pain 

scores reduction nor the rescue analgesia administered.
[14]

Innes et al
[15]

 evaluated the analgesic effects of 

paracetamol versus dexketoprofen vs. morphine on acute 

low back pain and found that three drugs administered 

were not superior to each other.

Opioids can cause spasm in the sphincter of Oddi. 

Since there are many patients in EDs who refuse to 

take any narcotics, other alternatives like paracetamol 

can be helpful. Intravenous paracetamol (intravenous 

acetaminophen) as an analgesic and antipyretic agent, is 

prescribed as the fi rst-line agent for reducing acute pain 

in adults and children. Paracetamol has reduced opioid 

rescue medication, and the intravenous form is well 

tolerated in clinical trials.
[12–18]

In our study, paracetamol+low-dose morphine was 

as effective as high-dose morphine in alleviating biliary 

colic pain.

Limitations of the study
The sample size of our study was not adequate to 
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detect adverse effects appropriately.

Intravenous paracetamol plus low-dose morphine 

may be as effective as high-dose morphine alone in 

alleviating pain of patients with biliary colic. Thus 

paracetamol administration may reduce the use of large 

and repeated doses of opioids.
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